Introduction: When a patient with ruptured abdominal aortic aneurysm (rAAA) presents at a facility ill-equipped to provide care, transfer may provide the best chance for survival. Large distances and long travel times provide challenging barriers to prompt and appropriate care in the western United States.
Timely delivery of definitive care for patients with ruptured abdominal aortic aneurysm (rAAA) remains a challenge for the U.S. health care system. Detailed data on rAAA patient outcomes including those who die in the emergency department, before transfer, or without receiving care are sparse. The most comprehensive data available come from two recent studies that estimated 6% of patients presenting with rAAA die in the emergency department, 1 and another nearly 20% require transfer before repair. Of those transferred for care, one in six will die before arriving to the receiving hospital or without receiving a repair. 2 Transfer criteria are widely applicable across most practice settings, but we believe they are particularly important in areas with significant geographic distance between the sending and receiving institutions. As an example, patients receiving care in the rural western United States will need efficient and well-developed transfer processes to overcome the challenges of great geographic distance. The western United States comprises 25% of the population and 50% of the country's landmass. Greater distances, longer travel times, and geographically distant centers equipped to provide care to these patients may contribute to increased death in the emergency department and lower transfer rates compared with other regions of the country. For the patients who are being transported long distances, efficiency of the transfer process will help decrease time to definitive care.
Patients transferred before treatment have better operative survival but worse overall survival compared with those not transferred. 2 Improving both the selection of patients suitable for transfer and the efficiency of the transfer process may improve overall outcomes. 3, 4 No standard guidelines for transfer of rAAA patients exist in the United States, and a study sponsored by the Western Vascular Society (WVS) showed that in this region, lack of consensus was prevalent regarding many aspects of early management and transfer processes among those who treat such patients.
Development, and Evaluation (GRADE) system was used to rate the quality of the evidence. 9 Following the GRADE method, evidence was considered high if additional study was thought unlikely to change the effect, moderate when additional evidence may have a meaningful impact, and low when further data had a reasonable likelihood of changing the interpretation of an intervention. This allows the reader to understand the quality of data available for each component of the transfer guidelines. We then undertook a survey of the WVS member practices 5 and presented the findings at the 2014 WVS Annual Meeting. Guidelines were then developed in draft form using survey results from the membership, other existing guidelines, 10 and the comprehensive literature review. Draft guidelines were distributed to all members of the WVS for review and 3 months were allotted for comments from the membership. The consensus group evaluated each comment and determined the strength of evidence to support any change to a recommendation. Revised guidelines were then redistributed to the membership for consideration. Guidelines were reviewed and approved by the WVS Executive Committee and then brought to a vote at the 2015 WVS Annual Meeting. Guidelines were approved by the membership unanimously. 2. In patients for whom an alternative diagnosis is considered more likely on clinical grounds, rAAA should be excluded with radiologic confirmation, using ultrasound or computed tomography (CT) scan when appropriate. [13] [14] [15] [16] GRADE 1B (Strong recommendation, level of evidence moderate) 3 . Permissive hypotension is advocated for patients with a clinical diagnosis of rAAA to maintain a mental status and systolic blood pressure of 70 to 90 mm Hg. [17] [18] [19] GRADE 1B (Strong recommendation, level of evidence moderate) 4 . If vascular services cannot be provided on site, the patient may be considered for transfer to a hospital with appropriate facilities and expertise, including endovascular aneurysm repair (EVAR) capabilities under local anesthesia. 20, 21 GRADE 1B (Strong recommendation, level of evidence moderate) 5 . Physician-to-physician discussion should take place quickly to expedite the transfer process and to ensure the handoff of all appropriate information and imaging data. 2, 7 GRADE 1C (Strong recommendation, level of evidence weak) 6 . Pre-established transfer agreements with local ambulance service should be in place when possible. 4, 8 GRADE 1C (Strong recommendation, level of evidence weak) 7 . Transfer should be performed by means that will allow the shortest time from diagnosis to treatment, based on distance, weather and traffic patterns, and other logistical and resource limitations. 15 . Formal protocols for treatment of rAAA should be in place for care of transferred patients to expedite care. 3, 8, 25 GRADE 1B (Strong recommendation, level of evidence moderate)
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Emergency management of rAAA in a hospital without emergency vascular services includes six processes: diagnosis, assessment of suitability for transfer, referral to a vascular specialist, management in the emergency department before transfer, transport to the receiving hospital, and further management by the vascular specialist for subsequent evaluation and care. 10 A transfer center is a vital component of expediting rAAA care with regard to coordination and facilitation of appropriate and rapid transfer. Receiving hospitals should provide a simple and reliable method of referral including a transfer center. The transfer center should expeditiously identify and contact the accepting physician; coordinate the exchange of information between sending and receiving physicians; and arrange for the most rapid appropriate transport, taking into consideration the distance and traffic and weather conditions at the time of transfer. Ideally, this transfer process should be complete within 60 to 90 minutes; however, this goal may not always be possible, depending on prevailing conditions at the time of transfer. The transfer center must also have support from bed control to ensure rapid bed availability and appropriate postoperative nursing care. Diagnosis of rAAA can be made clinically or with radiologic confirmation. It should be considered in patients older than 50 years presenting with abdominal or back pain and hypotension and in those with a known AAA and symptoms of either abdominal or back pain, hypotension, or impending cardiovascular collapse. For those with uncertain diagnosis, ultrasound can be performed in the emergency department to confirm the presence of an AAA. 13, 15, 16 Ultrasound can be rapidly performed, although its accuracy is operator dependent, and confirmation of rupture may not be possible. If the diagnosis of rAAA has been made with ultrasound and transfer is planned, CT should not be performed if it will delay transfer and care. If ultrasound is unavailable or inconclusive, CT angiography can both confirm the diagnosis and provide important information for planning repair. If CT has been performed before transfer, it is essential to secure the images to the receiving hospital, either on stored disc as DICOM images or preferably by electronic transmission. 2 Other laboratory work or radiographs should be performed only to confirm the diagnosis of rAAA before transfer. Patients who have previously declined or who have been turned down for elective surgery should still be considered for transfer and treatment. 10 For those who have previously declined surgery, efforts should be made to determine the patient's wishes for treatment by direct conversation, by discussion with family members, or by evidence of an advance directive. For patients with rAAA who have been previously turned down for elective surgery, transfer and repair should still be considered, although the decision to defer treatment may be confirmed on the basis of prevalent clinical conditions. Patients who decline or are not offered treatment under circumstances of rupture should be managed with comfort care locally rather than be transferred. 26 At times, the decision to treat may not be able to be made locally or through phone conversations with the accepting vascular surgeon. Should this situation arise, transfer may be necessary to provide appropriate assessment and informed consent. Suitability for transfer may be assessed by clinical parameters such as blood pressure and level of consciousness. 27, 28 However, as no single parameter or pattern of factors can predict death with inevitability, decisions about patients with uncertain survival should err on the side of treatment. Patients with prior good functional status without cardiac arrest or severe comorbidity should be transferred without delay. Transfer for treatment of patients suffering cardiac arrest may be contraindicated as such patients are unlikely to survive transfer and surgery. 22 Patients with severe medical comorbidity, patients of advanced age, or those who require significant hemodynamic support may be considered for transfer after discussion with the receiving vascular surgeon. 23 Physician-to-physician discussion should take place quickly for questions of suitability and to expedite the transfer process and to ensure the handoff of all appropriate information and data. We recommend that this discussion be completed within 30 minutes of diagnosis.
Once the decision to transfer has been made, transfer should be performed by means that will allow the shortest time from diagnosis to treatment based on distance, weather and traffic patterns, and other logistical or resource limitations. 2, 11 Transport decisions are especially relevant in considering longer travel distances that may require fixed-wing transport. Although there is no proven critical time limit for transfer, attempts should be made to consider a transport time of less than 1 hour when at all possible. A recent post hoc analysis of patients with ruptured aneurysms suggested that door-to-EVAR time of 90 minutes may result in improved survival 29 ; however, in some states, the legal burden of responsibility for a transferred patient is evenly divided between the sending and receiving hospitals. For this reason, we do not advocate for transfer without an accepting physician. A 25% 4-hour mortality has been reported for patients declining treatment for rAAA. 30 As such, we believe it is reasonable to aspire to a time frame of 30 minutes for handover of information to avoid delay in transfer. Clinical management at the sending hospital and during the transport should include permissive hypotension; that is, to maintain a mental status and systolic blood pressure of 70 to 90 mm Hg, 28 25, [32] [33] [34] it is the consensus opinion of the WVS that if definitive treatment is unavailable locally, transfer should be considered to an EVAR-ready facility, including EVAR under local anesthesia. 35 For local hospitals with only open surgical capability, physicians should assess the relative risks and benefits of transfer for EVAR compared with open repair foregoing the transfer. Finally, a quality process involving all stakeholders would be essential to evaluate and improve the care of these patients. We believe that our transfer criteria are widely applicable across most practice settings but are particularly important in areas with significant geographic distance between the sending and receiving institutions. The western United States is just one example of a geographic region that has to overcome long distances for definitive care. However, there are many other parts of the United States that have significant transfer distances for patients suffering rAAA and the guidelines are universally applicable, given the timesensitive nature of the condition. Similar guidelines have been developed and widely applied across the United States for stroke care, acute myocardial infarction, and trauma care. [36] [37] [38] [39] [40] For each of these conditions, for patients who are being transported long distances, efficiency of the transfer process has decreased time to definitive care.
